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Topographic base map from:

U.S. Geological Survey
(1963 — field checked 1964; photorevised 1984)

Projection:

Universal Transverse Mercator Zone 14N

Datum:

North American Datum of 1983

Bedrock geologic field investigations by:
Brown and others (1974)
Waechter and Barnes (1977)
Elliott (2013a, 2013b, 2018)

Regional structures mapped by:

Amerada Petroleum
(Clark, L. W., and Day, J. R., 1929-1931)

Shell Oil Company
(Wright, A. C., 1963)
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DESCRIPTION OF GEOLOGIC MAP UNITS

This map shows the distribution of geologic units south of San Antonio, along Interstate 37 and U.S. Highway 281, in the Leming quadrangle.
Geologic units were mapped, and structural elements were measured in the field; where bedrock units are covered by surficial units and
vegetation or access is limited, units were interpreted using soil data, well-drilling records, previous mapping, and surveys.

or Pliocene Holocene

Pleistocene

Eocene

BEDROCK UNITS

SEDIMENTARY UNITS

Qal Qal—Alluvium. River and stream floodplain deposits, silty sand, mud, channel

gravel, rounded pebbles, and cobbles.

Qt Qt—Fluviatile terrace deposits. Gravel, silt, sand, and clay; variable amounts of

sand, silt, and clay in the local sand units. These deposits are mostly above flood
level along entrenched streams. Fluviatile characteristics, such as point bars,
oxbows, and abandoned-channel segments, are well preserved.

Ecm—Cook Mountain Formation. Local beds of fine, glauconitic, marly, argilla-
ceous, and carbonaceous sandstone, siltstone, and claystone; greenish to brown,
weathers greenish-gray and white; locally indurated with fine- to medium-grained
sandstone; thin, interbedded marine-derived clay beds with marine fossils. Thickness
increases toward the south, to about 200 ft in the southwest portion of the map.

Es—Sparta Sand. Very fine to fine—grained sandstone, with minor amounts of
interbedded siltstone and clay. Massive, locally cross-bedded, well-sorted, micace-
ous; interbeds of sandy or silty clay; locally carbonaceous. Light gray to pale orange,
occasionally with hard, brown, hematitic, medium- to coarse-grained sandstone.
Thickens to the south, to about 150 ft.

Ew—Weches Formation. Local beds of fine green sand, glauconitic sandstone,
siltstone, and claystone; greenish to brown, weathers reddish brown; locally indurat-
ed with micaceous fine- to medium-grained sandstone; thin interbedded clay; locally
cross-bedded; occasionally hematite cement and local ironstone concretions;
thickness ranges from 0 to 70 ft.

- - Eqc1, Eqc2—Queen City Sand. Quartz and clay; fine- to medium-grained sand-
stone, well sorted, massive, occasionally indurated; light to brownish gray, weathers

mottled red and white; locally carbonaceous, occasionally cross-bedded; ironstone
concretions and hematitic cement common; thickness varies between 100 and 400
ft. Exposed outcrop and paralithic cover 40—80 inches thick, Eqc1; residual cover
thicker than 80 inches, Eqc2.

Er Er—Reklaw Formation. Fine- to medium-grained sandstone, siltstone, and clay;

abundant hematitic concretions, glauconitic sands and silts; friable, highly indurated,
cross-bedded, with occasional mollusk and pelecypod fossils; frequent clay,
siltstone, lignitic beds; thickness ranges between 50 and 80 ft.

Ec1

Ec2 Ec1, Ec2—Carrizo Sandstone. Sandstone, medium- to coarse-grained, typically
fining toward the top, poorly sorted, friable to locally indurated, noncalcareous, thick

bedded; light yellow to orange and brown, weathers yellowish brown; locally iron-oxide
banded, surface thickly forested with oak; thickens to the south and west, averaging
1500-2100 ft. Exposed outcrop and paralithic residual cover 40-80 inches thick, Ec1;
residual cover thicker than 80 inches, Ec2.

MAP SYMBOLS

(Al map symbols may not appear on this sheet)

U, upthrown block; D, downthrown block; with amount

BODY OF WATER \)'\'\ NORMAL FAULT — Showing local normal offset —
% of displacement

RIVER
——————— INFERRED NORMAL FAULT

INTERMITTENT STREAM / CREEK
---7---7-  INFERRED NORMAL FAULT — Location uncertain

HIGHWAY
................. CONCEALED NORMAL FAULT

ROAD / STREET
----------- ?-----  CONCEALED NORMAL FAULT — Location uncertain

RAILROAD
——————— INFERRED GEOLOGIC CONTACT

OIL or GAS WELL LOCATION

WATER WELL LOCATION
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Mapping and related activities were supported in part by the U.S. Geological Survey, National Cooperative Geologic Mapping
Program, under assistance Award No. G18AC00195. GIS layers and digital cartography by Brent A. Elliott. This work benefited
from studies supported by the State of Texas Advanced Resource Recovery (STARR) initiative. The views and conclusions
contained in this document are those of the authors and should not be interpreted as necessarily representing the official policies,
either expressed or implied, of the U.S. Government. The Bureau of Economic Geology makes no express or implied warranties
(including warranties for merchantability and fitness) with respect to the character, functions, or capabilities of the electronic
data or products or their appropriateness for any user’s purposes. In no event will the Bureau of Economic Geology be liable for
any incidental, indirect, special, consequential, or other damages suffered by the user or any other person or entity whether from
the use of the electronic services or products, or any failure thereof or otherwise. In no event will the State of Texas’ liability to
the Requester or anyone else exceed the fee paid for the electronic service or product.

Publications produced by the Bureau of Economic Geology are available for download or purchase from the Bureau website
(www.beg.utexas.edu).
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